The mission statement of the University of South Dakota School of Medicine (USDSM) asserts that: The University of South Dakota School of Medicine is to provide to its students and to the people of South Dakota excellence in education, research, and service. To these ends, the School is to provide educational pathways leading to both the Doctor of Medicine and the Doctor of Philosophy degrees; and other degree programs.
To meet its mission, USDSM is preparing the next generation of South Dakotans by getting actively involved in science education for kindergarten through 12th grade and undergraduate students. The Division of Basic Biomedical Sciences is located on the campus of the University of South Dakota in the extreme southeast corner of the state. USDSM is South Dakota's only medical school, is relatively small, has minimal state funding, and has fewer than 40 Basic Science faculty members.
Outreach programs for improving K-12 science education in South Dakota were initiated by individual Basic Science faculty members and the dean of USDSM. USDSM has two long-term, ongoing training programs that provide summer research experiences for disadvantaged high school and minority undergraduate students. USDSM also has a large grant from the Howard Hughes Medical Institute (HHMI) Precollege Science Education Initiative for Biomedical Research Institutions to support educational activities on the USD campus for middle and high school students and teachers and to introduce disadvantaged high school students to various health careers. In addition, the HHMI grant provides in-service training offered by USDSM faculty for middle and high school science teachers throughout the state followed by access to traveling laboratory kits. A new National Institutes of Health/National Center for Research Resources Biomedical Research Infrastructure Network (BRIN) grant is being implemented that targets several South Dakota undergraduate institutions as partners with USDSM researchers to enhance their science and research capabilities. One of the faculty members dedicated to outreach activities for a number of years is Barbara E. Goodman, Ph.D., Associate Professor of Physiology. As is true with many scientists, her initial foray into educational outreach activities at the K-12 level came as a parent. She began by volunteering to be a scientist role model and to have her daughter's second grade class conduct a field trip to her laboratory. Subsequently, she has given interactive presentations with fourth graders about the lungs and how to keep them healthy, helped sixth graders with heart dissections, developed (with the sixth grade science teacher) a new supplemental presentation on electrocardiography, and demonstrated principles of diffusion and osmosis with the use of human red blood cells for Advanced Placement Biology classes. The unusual aspect of Goodman's parental volunteering has been that she has continued in the classroom after her children moved on. In the spring of 2000, Goodman was appointed the scientist-in-residence for the Vermillion School District with duties of assisting teachers with setting up new hands-on inquiry science activities for their classrooms and making or arranging interactive presentations on science, health, diseases, or science and health careers for the schools. The program developer is identified in parentheses.
METHODS

Program Developers
Medicine. During the summer, Noiva offers three different weeklong Gene Explorer workshops in molecular biology for middle and high school students and teachers. Additionally, Noiva offers miniworkshops on molecular biology for high school students involved in the USDSM summer research programs, for middle school students at the Governor's Camp for the Gifted, and annually for teachers at the South Dakota Science Teachers Association meeting.
Activities And Funding
The purpose of the Research Apprentice Program (RAP; at USDSM since 1989) is to introduce disadvantaged high school students to scientific research. Since the inception of RAP, 66 different students from mostly reservation and rural schools in South Dakota will have participated by the end of the summer of 2002; 59 of these students are Native Americans. So far, 100 percent of the RAP students have graduated from high school; 15 of the students have already graduated from college, 4 of those are currently pursuing graduate or professional degrees, and 27 are still pursuing undergraduate degrees at universities or tribal colleges. Although many of the former RAP students have attempted or been successful in postsecondary educational opportunities, some of the students (74% female) have been temporarily sidetracked by marriage and/or pregnancy. For example, one of the RAP students from summer 1992 and 1993 almost graduated with a degree in chemistry from USD in 1998 but left to have a baby. She recently returned this past semester and obtained her bachelor's of science degree in chemistry in May 2002. The funding sources for the programs at USDSM are shown in Table 2 .
In an effort to provide similar summer research experiences for minority undergraduate students, Goodman submitted an application for the Short-Term Training for Minority Students Program (STMSP) through the National Institutes of Health National Heart, Lung, and Blood Institute (funded since 1993). STMSP will have served 35 different minority students since its inception. For the students who are still in 
DISCUSSION
K-16 Educational Outreach by a School Of Medicine: the Pluses
These opportunities for enhancing K-16 science education in this large rural state with only one school of medicine continue to provide South Dakota students new educational opportunities that introduce professional and research careers. Some of the good aspects of these outreach activities for the community as a whole include the following: both the teachers and the students have enjoyed the hands-on and inquiry activities in the classroom; students and teachers are reminded that science can be fun; one's own children and the children of others receive better opportunities in science, students realize confidence, and their interest in science, math, or engineering is stimulated; and deficient science programs at rural and reservation schools are improved. Participating students are likely to become the more scientifically literate citizens of the future. Some of the good aspects of delving into K-12 science education for the educators include the following: scientists learn about pedagogy from teachers and thus become better teachers at all levels; teachers learn about science from scientists; scientists begin to appreciate what it is like for teachers on a daily basis; and scientists learn to communicate more effectively with the lay public. Some of the good aspects of these kinds of programs for the institution include the following: the reputation of the university and the medical school is enhanced throughout the state; politicians should become less concerned about whether institutions of higher education are doing enough to benefit the state as a whole; and individual scientists actively involved in educational outreach gain regional and national recognition for their efforts and expertise.
An unexpected outgrowth of this commitment to educational outreach has been developing. A group of USDSM faculty members (including Goodman and Yutrzenka) has been working on addressing some of the needs of the Native American population of South Dakota. This USDSM/tribal initiative has been designated the Dakota Native American Health Collaborative and has been meeting with tribal leaders to assess the needs of their constituents. Needs identified so far by the Collaborative include a cooperative epidemiological study center, health professions training opportunities on the reservations, focus groups to support medical research, additional opportunities for mentoring and career awareness, and the enhancement of the teaching of science in reservation-based schools. Goodman is the facilitator of the Mentoring and Career Awareness/ Enhancement of Teaching Science Task Force for the Collaborative. The task force will be providing webbased Native American role models for science and health careers and is expanding educational outreach programs to reservation-based schools. Future plans include obtaining grant funding for designing and implementing summer science day camps in the reservation communities. Thus the efforts of the Collaborative are meshing nicely with the ongoing efforts, ideas, and capabilities of educational outreach programs at USDSM. The Collaborative has the potential to lead to long-term and far-reaching health and educational improvements for the American Indian people of South Dakota.
K-16 Educational Outreach by a School Of Medicine: the Minuses
Although the previous section discussed numerous pluses for involving a state school of medicine in the sponsorship of programs for improving K-16 science education, offering educational outreach activities also has minuses. These include the following: outreach activities take time (and, in a state with long distances and potentially inclement weather six months of the year, excessive amounts of time); outreach activities cost money (particularly for schools with little financial support for their science curricula); some scientists do not know how to relate to K-12 teachers as equals or to their students at appropriate levels; some teachers do not feel comfortable having an "expert" in their classrooms; and sustainability of science enhancement opportunities after the initial offering is virtually impossible in poorly funded and geographically isolated rural and reservation schools that have frequent turnover of their inexperienced and grossly overworked and unsupported teachers. There are also potential problems for the K-12 teachers who want to make changes but do not know how to make changes and still maintain the support of their administrations.
Another minus is that grant writing, coordinating, and reporting require an extensive time commitment from individual faculty members (fortunately, however, there are numerous sources of funding for educational outreach programs). Sometimes supervisors of the faculty who are program developers undervalue the importance of these kinds of activities for the scientists, to the medical school, and for the state. Furthermore, as the scientists develop curricula and write grant proposals for outreach activities, they become more in demand throughout the state and recognized as consultants and grant reviewers at the national level. Although these national opportunities are interesting and challenging for the scientist and may lead to collaborations with other scientists/educators, the recognition for and value of these experiences are difficult for promotion and tenure committees and administrators at the home institutions to evaluate. In addition, scientists often get minimal encouragement from their colleagues for their efforts and time in being actively involved in educational outreach.
K-16 Educational Outreach by a School Of Medicine: the Future
The pluses and minuses described in the previous sections are likely to be debated for years to come. However, one institution, the University of South Dakota and its School of Medicine, has recently made an effort to deal with some of these issues in its contract negotiations. USD administration recognized the need for better communication among science and medical school faculty members and science education faculty members at the School of Education to improve K-16 science education. Thus the Dean of Research and Graduate Education at USD recently appointed Goodman Director of Special Programs and Science Education with joint appointments in the School of Medicine, the College of Arts and Sciences, and the School of Education. Her responsibilities are to apply for and supervise educational and training grants, teach medical students, undergraduate biology students, and undergraduate preservice secondary science education majors, and coordinate university efforts in science and math education.
CONCLUSIONS
One conclusion of the experience at the University of South Dakota School of Medicine is that, in order for educational outreach efforts to develop successfully, individual faculty members or administrators need to be willing to carry out focused volunteer efforts for the good of the institution. When such individual efforts are met with strong encouragement and support from higher administration, educational outreach programs grow as the applications for funding become successful. The programs described have helped USDSM to meet its mission to provide to its students and to the people of South Dakota excellence in education, research, and service. This description of the process of evolution of a partnership between a school of medicine and middle schools, high schools, and undergraduate institutions to improve K-16 science education may be useful to other institutions as they seek to develop successful educational outreach programs.
